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5) D Claim(s) is/are allowed. 

6) |EI Claim(s) 1-3 and 16-20 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

20 Certified copies of the priority documents have been received in Application No. . 

3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attach ment(s) 

1) D Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) Information Disclosure Statement(s) (PTO/SB/08) 5 ) □ Notice of Informal Patent Application 
Paper No(s)/Mail Date 03/10/2009 . 6) □ Other: . 



PTOL-T26 d (Rev e 08-06r 



Office Action Summary 



Part of Paper No./Mail Date 20090521 



Application/Control Number: 10/780,585 Page 2 

Art Unit: 2831 

DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 03/09/2009 have been fully considered but they are 
not persuasive. 

Applicant argues allowability based on the amendment made to independent 
claim 1 . Firstly, applicant argues that Eckl '541 fails to disclose the arrangement 
of the variable capacitor and the fixed capacitors. Secondly, applicant argues 
that Kuo '995 fails to disclose arranging components produced in a MEMS 
process on the opposite side of the main surface. However, Eckl '541 discloses 
using MEMS-processing to form the variable capacitor system. Kuo '995 
discloses arranging movable components on a main surface of a substrate and 
arranging fixed components on opposite side of the main surface. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the 
rejections are based on combinations of references. See In re Keller, 642 
F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 
USPQ 375 (Fed.Cir. 1986). 

The examiner would like to point out that Eckl et al. (2004/0147237) was not 
addressed in the arguments. 
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Claim Objections 

2. Claims 1, 16-17, & 20 are objected to because of the following informalities: 
"MENS-process" is believed to be "MEMS-process" and will be examined as such. 
Appropriate correction is required. 



3. Claims 3 & 1 9 are objected to because of the following informalities: "larger than 
maximum capacitance" should read "larger than a maximum capacitance" and will be 
examined as such. Appropriate correction is required. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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6. Claims 1 , 3, 1 6-1 7, & 1 9-20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Eckl et al. (2003/0218514) in view of Kuo et al. (2004/0016995). 
In regards to claim 1/17, 

Eckl '514 disclose a variable capacitor system comprising a substrate ([0043]); a 
variable capacitor (C3 - fig. 1 ; [0033]) including a driving mechanism for varying 
capacitance stored by a pair of electrodes ([0021] & [0050] - MEMS capacitor 
and changing distance between plates (pair of electrodes) implies a driving 
mechanism); wherein the variable capacitor is a MEMS-process variable 
capacitor ([0041]); a plurality of fixed capacitors (C1 & C2 - fig. 1; [0033]) having 
fixed capacitance stored by a plurality of pairs of electrodes ([0050] - comb-like 
structure); wiring means for electrically connecting said variable capacitor and 
said fixed capacitors (rf-port1 wire - fig. 1); and a switch (1 C i, 1c2, 1c3) to 
electrically connect said variable capacitor and a capacitor or capacitors selected 
from said plurality of fixed capacitors (fig. 1; [0003]); wherein the fixed capacitors 
are MEMS-process fixed capacitors ([0041]). Eckl '514 fails to disclose the 
variable capacitor formed in a main surface of said substrate; the plurality of fixed 
capacitors formed in an opposite side of said main surface; and the switch 
disposed in said main surface of said substrate, the fixed capacitors directly 
provided on the opposite side of the main surface. 
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Kuo '995 discloses a MEMS device (610 -fig. 6; [0102]) formed in a main 
surface (fig. 6) and a control chip element (600) formed in an opposite side of 
said main surface (fig. 6); the control chip element directly provided on the 
opposite side of the main surface (fig. 6). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize both sides of the substrate of Eckl '514 as taught by 
Kuo '995 and thus form the MEMS switch and MEMS varactor on a main surface 
of the substrate (movable/active components on a single side) and form the fixed 
capacitor(s) (non-movable/passive components) in an opposite side of the main 
surface to reduce the footprint of the variable capacitor system. 

In regards to claim 3/19, 

The references as applied above discloses all the limitations of claim 3/19 except 
said variable capacitor and said fixed capacitors are formed electrically in 
parallel, wherein a total capacitance of said fixed capacitors is larger than a 
maximum capacitance of said variable capacitor, and said switch controls the 
number of said fixed capacitors connected electrically. However, Eckl '541 
further discloses said variable capacitor and said fixed capacitors are formed 
electrically in parallel (fig. 1), and said switch controls the number of said fixed 
capacitors connected electrically (fig. 1). Eckl '541 discloses the claimed 
invention except for the total capacitance of said fixed capacitors is larger than 
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maximum capacitance of said variable capacitor. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to have the 
total capacitance of said fixed capacitors larger than a maximum capacitance of 
said variable capacitor to increase the range of possible capacitance values 
obtainable by the variable capacitor system, since it has been held that 
discovering an optimum value of a result effective variable involves only routine 
skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

In regards to claim 16/20, 

The references as applied above disclose all the limitations of claim 16/20 except 
the MEMS-process fixed capacitors are all provided on the opposite side of the 
main surface of the substrate, which has the MEMS-process variable capacitor. 
However, the combination of Eckl '541 and Kuo '995 disclose the MEMS-process 
fixed capacitors are all provided on the opposite side of the main surface of the 
substrate, which has the MEMS-process variable capacitor. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize both sides of the substrate of Eckl '514 as taught by 
Kuo '995 and thus form the MEMS switch and MEMS varactor on a main surface 
of the substrate (movable/active components on a single side) and form the fixed 
capacitor(s) (non-movable/passive components) in an opposite side of the main 
surface to reduce the footprint of the variable capacitor system. 
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7. Claims 1 , 3, 1 6-1 7, & 1 9-20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Eckl et al. (2004/0147237) in view of Kuo '995. 
In regards to claim 1/17, 

Eckl '237 disclose a variable capacitor system comprising a substrate ([0053] - 
wafer); a variable capacitor (Ci - fig. 1 ; [0037]) including a driving mechanism for 
varying capacitance stored by a pair of electrodes ([0037-0038] & [0062]); 
wherein the variable capacitor is a MEMS-process variable capacitor ([0051]); a 
plurality of fixed capacitors (C2-fig. 1; [0037]) having fixed capacitance stored 
by a plurality of pairs of electrodes; wiring means for electrically connecting said 
variable capacitor and said fixed capacitors (rf-port2 wire - fig. 1); and a switch 
(S C 2) to electrically connect said variable capacitor and a capacitor or capacitors 
selected from said plurality of fixed capacitors (fig. 1 ; [0037]) ]); wherein the fixed 
capacitors are MEMS-process fixed capacitors ([0051]). Eckl '237 fails to 
disclose the variable capacitor formed in a main surface of said substrate; the 
plurality of fixed capacitors formed in an opposite side of said main surface; and 
the switch disposed in said main surface of said substrate, the fixed capacitors 
directly provided on the opposite side of the main surface. 

Kuo '995 discloses a MEMS device (610 -fig. 6; [0102]) formed in a main 
surface (fig. 6) and a control chip element (600) formed in an opposite side of 
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said main surface (fig. 6); the control chip element directly provided on the 
opposite side of the main surface (fig. 6). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize both sides of the substrate of Eckl '237 as taught by 
Kuo '995 and thus form the MEMS switch and MEMS varactor on a main surface 
of the substrate (movable/active components on a single side) and form the fixed 
capacitor(s) (non-movable/passive components) in an opposite side of the main 
surface to reduce the footprint of the variable capacitor system. 

In regards to claim 3/19, 

The references as applied above discloses all the limitations of claim 3/19 except 
said variable capacitor and said fixed capacitors are formed electrically in 
parallel, total capacitance of said fixed capacitors is larger than maximum 
capacitance of said variable capacitor, and said switch controls the number of 
said fixed capacitors connected electrically. However, Eckl '237 further discloses 
said variable capacitor and said fixed capacitors are formed electrically in parallel 
(fig. 1), total capacitance of said fixed capacitors is larger than maximum 
capacitance of said variable capacitor ([0042]), and said switch controls the 
number of said fixed capacitors connected electrically ([0039]). 



In regards to claim 16/20, 
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The references as applied above disclose all the limitations of claim 16/20 except 
the MEMS-process fixed capacitors are all provided on the opposite side of the 
main surface of the substrate, which has the MEMS-process variable capacitor. 
However, the combination of Eckl '237 and Kuo '995 disclose the MEMS-process 
fixed capacitors are all provided on the opposite side of the main surface of the 
substrate, which has the MEMS-process variable capacitor. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize both sides of the substrate of Eckl '237 as taught by 
Kuo '995 and thus form the MEMS switch and MEMS varactor on a main surface 
of the substrate (movable/active components on a single side) and form the fixed 
capacitor(s) (non-movable/passive components) in an opposite side of the main 
surface to reduce the footprint of the variable capacitor system. 

8. Claims 2 & 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eckl '514/Eckl '237 and Kuo '995 as applied to claim 1 above, and further in view of Sun 
etal. (6,307,169). 

In regards to claim 2/18, 

The references as applied above disclose all the limitations of claim 2/18 except 
said variable capacitor includes first and second electrode layers formed on said 
main surface of said substrate with space therebetween, and a driving 
mechanism for controlling said space between said first and second electrode 
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layers; and said switch includes first and second wiring layers formed on said 
main surface of said substrate with space therebetween, a beam supported to 
said substrate and having a conductive junction, and a driving mechanism for 
bring said junction into electrical contact with said first or second wiring layer. 
However, Eckl '514 further discloses said variable capacitor includes first and 
second electrode layers formed on said main surface of said substrate with 
space therebetween and a driving mechanism for controlling said space between 
said first and second electrode layers ([0050] - two electrodes (first and second) 
distance between said electrodes change - implies a driving mechanism). 
Eckl'514 fails to disclose said switch includes first and second wiring layers 
formed on said main surface of said substrate with space therebetween, a beam 
supported to said substrate and having a conductive junction, and a driving 
mechanism for bring said junction into electrical contact with said first or second 
wiring layer. 

Sun '1 69 discloses a MEMS switch (1 00 - fig. 1 -2; C3:L3-4) includes first (1 02 - 
fig. 1-2; C3:L5-6) and second (103 -fig. 1-2; C3:L5-6) wiring layers formed on 
said main surface of said substrate (101 - fig. 1-2; C3:L7) with space 
therebetween (fig. 2), a beam (104 - fig. 1-2; C3:L24) supported to said substrate 
and having a conductive junction (106 -fig. 1-2; C6:L23-24), and a driving 
mechanism for bring said junction into electrical contact with said first or second 
wiring layer (fig. 3; C5:L1-17). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the MEMS switch taught by Sun '169 as the MEMS 
switch of the variable capacitor system of Eckl '514 to obtain a variable capacitor 
system comprising a MEMS switch with increased reliability, reduced stiction, 
and higher switching speed. 



Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Communication 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAVID M. SINCLAIR whose telephone number is 
(571)270-5068. The examiner can normally be reached on Mon - Thurs. 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego F. Gutierrez can be reached on (571) 272-2245. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Diego Gutierrez/ 

Supervisory Patent Examiner, Art Unit 2831 
ID. M. SV 

Examiner, Art Unit 2831 



